Introduction: Erythrocyte sedimentation rate (ESR) is a biological analysis to diagnosis an inflammatory syndrome. This study aims to identify the factors which can modify the interpretation of the result of the ESR. Methods: This is a descriptive study in a period of 12 months in the Laboratory of the University Hospital of Befelatanana Antananarivo. During the study period, ESR and Blood Count have been done simultaneously in 451 patients. Results: Concerning associated factors with elevation of ESR levels, the ESR increases with age (p=0.002) and in women (71%) (p=0.008). All hospitalized patients in the infectious disease department have high ESR (100%) (0.0002). Similarly, patients with arthralgias frequently have elevated ESR (86.7%) (p=0.02). Concerning the relationship between ESR and RBC, ESR increases when the patient has anemia (90.0%) (p<10-6) and decreases when he has polycythemia (75%) (p<10-6). Conclusion: ESR is not a good marker of inflammatory syndrome because it can be modified by other situations. Therefore, ESR must be tested simultaneously with other markers of inflammation to confirm the diagnosis of inflammatory syndrome. Thus, the disease will be well managed, and the life expectancy of the patient will be improved.
INTRODUCTION
The inflammatory syndrome is a syndrome frequently presented by the patient who has come to the clinic. Inflammation has many origins (infectious, tumoral, immunological, chemical, physical) and can initially be localized (examples: burning, abscess or ischemic necrosis) or systemic as in viral infections or in immunological disorders [1] . In a sufficient inflammatory reaction, biological markers of inflammation may be modified, such as Erythrocyte Sedimentation Rate (ESR) [2] . In practice, it is important to know if ESR is a good inflammatory marker for the patient, especially in developing countries where the access to care is limited. Similarly, are there any factors that can alter the results of ESR? Therefore, the objectives of this study are to:
• Identify the different factors that interfere in the results of ESR.
• Give suggestions for the diagnosis of an inflammatory syndrome. 
METHODS
It is a descriptive study in a period of 12 months from November 2016 to October 2017 in the Laboratory of the University Hospital of Befelatanana Antananarivo. All results of patients who have done simultaneously ESR and Blood Count assays were included in the study. For the determination of the ESR, the Westergren method was used. The Blood Count was done on the ABX Pentra 60 hematology analyzer. Study parameters were represented by age, gender, clinical information, department, ESR values, and results of Red Blood Count (RBC). The data was entered and processed using the Epi-info 3.5.2 software. The comparison of the percentages used Chi square tests. For ethical reasons, the authorization of the director of establishment was obtained before the data were collected in the registers. The seizure was done anonymously to maintain confidentiality. The statistical significance threshold used was p = 0.05.
RESULTS
During the study period, ESR and Blood Count have been done simultaneously in 451 patients included 272 women and 178 men (sex ratio=0.65). The average age is 39.15 ±18.14 years with extremes of 1 to 88 years. Concerning associated factors with elevation of ESR levels, the ESR increases with age (p=0.002) and in women (71%) (p=0.008). All hospitalized patients in the infectious disease department have high ESR (100%) (0.0002). Similarly, patients with arthralgias frequently have elevated ESR (86.7%) (p=0.02) ( Table 1 ). Concerning the relationship between ESR and RBC, ESR increases when the patient has anemia (90.0%) (p<10-6) and decreases when he has polycythemia (75%) (p<10-6) (Tables 2,3,4). 
DISCUSSION
The results of this study showed that ESR is a good marker for the diagnosis of inflammatory syndrome. In effect, all hospitalized patients in the infectious disease department have high ESR. Of these diseases, patients with arthralgias frequently have elevated ESR. In effect, ESR is one of the diagnostic criteria for arthralgia [3] . Among arthralgias, ESR is still in the diagnostic criteria from the American College of Rheumatology (ACR) of Horton's disease [4] . As well, ESR is also used for evaluation and monitoring of the activity of rheumatoid arthritis, according to the DAS 28 score which includes the number of painful and swollen joints, evaluation of the patient's activity of the disease and the value of the ESR [3] . Similarly, rheumatic fever, an autoimmune response to a group A beta hemolytic streptococcal infection, is a disease that may affect the heart, the joints, central nervous system and / or the skin. Its diagnosis is essentially based on Jones' diagnostic criteria. And high ESR is one of Jones's minor criteria [5] . Moreover, patients with pneumopathy have also elevated ESR. The high frequency of inflammatory syndromes in these patients should not be underestimated. In effect, these inflammatory syndromes include community acquired pneumonia. The death and the majority of the costs of these diseases are mainly due to its inflammatory complications such as Systemic Inflammatory Response Syndrome, Sepsis and Acute Respiratory Distress Syndrome. When these disorders are established, corticosteroids become ineffective for the treatment of complications. Thus, in pneumology department, early treatment with corticosteroids is necessary for vulnerable patients for avoid the inflammatory complications [6] . Therefore, ESR is a good marker of inflammatory syndrome and it increases in patients with infectious diseases like arthralgia and pneumonia. However, there are other factors that can modify the ESR. Age and gender are among these factors. In this study, ESR increases with age and in women. The literature also confirms that normal ESR increases by 0.8 mm / hour every 5 years up to 50 years. Similarly, at equal age, ESR is higher in women [3] . Moreover, anemia is often associated with elevated ESR while polycythemia decreases the ESR. Concerning the anemia, when the number of red blood cells is reduced, their precipitation at the bottom of the westergren tube takes place more easily, without the formation of rollers of red blood cells is necessary. Thus, the ESR increases easily [3] . Concerning the polycythemia, the literature also argues that ESR is falsely lowered in cases of severe polycythemia, cryoglobulinemia and hyperviscosity [7] . Therefore, ESR can estimate the importance of the inflammatory syndrome but remains very little specific and influenced by a multitude of factors.
There are still many factors that can alter ESR values that have not been discussed in the results of this study. Among these factors, ESR increases in patients with renal failure, nephrotic syndrome, hypergammaglobulinemia and in case of pregnancy. Similarly, it increases when taking certain drugs such as heparins and estrogen-progestins. On the other hand, ESR decreases in patients with heart failure, hypogammaglobulinemia, disseminated intravascular coagulation, leukocytosis. Similarly, it decreases in case of abnormal morphology of erythrocytes and in case of taking certain drugs such as steroidal antiinflammatory drugs [3] . In brief, ESR must be tested simultaneously with other markers of inflammation to confirm the diagnosis of inflammatory syndrome. In a sufficient inflammatory reaction, biological markers of inflammation may appear, such as the C reactive protein (CRP), ceruloplasmin, amyloid A serum or α1-antichymotrypsin, leukocyte distribution from Blood Count [8] . The simultaneous determination of the ESR with these markers allows a better diagnosis of the inflammatory syndrome.
CONCLUSION
This study has highlighted the importance of ESR which is a good marker for the diagnosis of an inflammatory syndrome. All hospitalized patients in the infectious disease department have high ESR. Similarly, patients with polyarthralgias frequently have elevated ESR. However, there are other factors which can modify the results of ESR. In the majority of cases, ESR increases when the patient has anemia and decreases when he has polycythemia. Similarly, ESR is higher in women and increases with age. Therefore, ESR must be tested simultaneously with other markers of inflammation to confirm the diagnosis of inflammatory syndrome. Studies of the other inflammatory markers not mentioned in this study should be done in future research in order to improve the care and the follow-up of patients with inflammatory syndrome.
